Pituitary adenylate cyclase-activating polypeptide stimulates corticotropin-releasing factor, vasopressin and interleukin-6 gene transcription in hypothalamic 4B cells.
Corticotropin-releasing factor (CRF) and arginine vasopressin (AVP) are the two major regulatory peptides in the hypothalamic-pituitary-adrenal axis. CRF, produced in the hypothalamic paraventricular nucleus (PVN) in response to stress, is secreted into the pituitary portal circulation, resulting in the release of adrenocorticotropic hormone from the anterior pituitary. AVP is synthesized in the PVN and supraoptic nucleus by various stressors. Hypothalamic 4B cells coexpress CRF and AVP. In 4B cells transfected with either a CRF or an AVP promoter-luciferase construct, forskolin increased the transcriptional activity of CRF or AVP. In the present study, we tried to determine whether pituitary adenylate cyclase-activating polypeptide (PACAP) regulates both CRF and AVP genes in the hypothalamic cells, because receptors for PACAP were expressed in the hypothalamic cells. PACAP stimulated activity of both CRF and AVP promoter via protein kinase A pathway. PACAP stimulated interleukin (IL)-6 promoter activity and the levels of IL-6 mRNA and protein. IL-6 stimulated activity of both CRF and AVP promoter in a dose-dependent manner. Finally, we found that the stimulatory effects of PACAP on both activities were significantly inhibited by treatment with anti-IL-6 monoclonal antibody. These data suggest that PACAP is involved in regulating the synthesis of IL-6 mRNA and IL-6 protein, and that the increase in endogenous IL-6 also contributes to stimulate the expression of both CRF and AVP genes. Taken together, these findings indicate that PACAP stimulates the transcription of CRF, AVP, and IL-6 genes in hypothalamic 4B cells.